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Executive Summary  
 

Connecticut is currently in planning for Health Information Exchange (HIE) services to connect digital 

health records for patients across the state.  The Health IT Advisory Council1  prioritized a list of ten high 

priority use cases for HIE services; medication reconciliation was one of the major objectives. The CT 

Legislature mandated the formation of the Medication Reconciliation and Polypharmacy (MRP) Work 

Group to make recommendations by June 2019, under the oversight of the CT Office of Health Strategy 

(OHS). There were nine objectives (Appendix H) that were defined by the MRP Workgroup, with three 

(#4-6) being directly relevant to medication reconciliation and management.  

UConn Health, as an advisor to OHS on HIE efforts, co-sponsored a Medication Reconciliation Hackathon 

on Friday, April 5th and Saturday, April 6th, 2019 at the UConn Health Academic Building in Farmington. 

Objectives included: 

¶ Educate participants about some of the current challenges and newer opportunities in the use 

of electronic systems for the medication reconciliation, 

¶ Introduce basic technical aspects of Fast Healthcare Interoperability Resources (FHIR) for 

electronic exchange of healthcare information, 

¶ LŘŜƴǘƛŦȅ ƪŜȅ άǇŀƛƴ Ǉƻƛƴǘǎέ ŦǊƻƳ ǾŀǊƛƻǳǎ ǳǎŜǊ ǇŜǊǎǇŜŎǘƛǾŜǎ ŀƴŘ ǇǊƻǇƻǎŜ ǾƛŀōƭŜ ǎƻƭǳǘƛons, and 

¶ !ǎǎƛǎǘ ƛƴ ǘƘŜ ǇƭŀƴƴƛƴƎ ŦƻǊ ƳŜŘƛŎŀǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘ ǎŜǊǾƛŎŜǎ ŦƻǊ ǘƘŜ {ǘŀǘŜΩǎ IL9Φ 

Participants included a wide range of clinical (physicians, nurses, pharmacists), technical (engineers, 

computer scientists, analysts and programmers) and industry subject matter experts as well as students 

and patient / privacy advocates. Following a half-day of presentations, the participants self-selected into 

group collaborations to discuss challenges in four areas and develop a specific prototype solution. 

The four areas and their key findings were: 

1. Patient / Caregiver Engagement addressed patient-caregiver perspectives. Their prototype was 

a patient-centered, interactive medication management application 

¶ Key Insights: 

¶ To effectively do medication reconciliation, the indication / reason for each 

prescription is currently missing and if visible would improve the process. 

¶ The patient with the app and/or printed list can take an active role in validating 

what they are really taking and why.  

¶ The Pharmacist can more effectively counsel patients when the indication for 

each med is included. 

¶ When a list exists, a family member or Home Health Aid (or nurse) can search 

the house to see if it is really being taken. 

2. Extended Care Facilities and Home Health created a prototype for active collaboration and 

reconciliation of medications between home health services and the physician office, leveraging 

real time inspection of actual meds in the home and patient involvement. 

¶ Key Insights: 
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The software standard FHIR has several different electronic message types for 

medication management that were considered for utilization but some 

inconsistencies between them could cause complications in their desired 

communication between Home Health Nurse and the ǇŀǘƛŜƴǘΩǎ clinical provider.  

¶ For example, tƘŜ άǊŜǉǳŜǎǘέ ŘƻƳŀƛƴ Ƙŀǎ ŀƴ άƛƴǘŜƴǘέ ŦƛŜƭŘΣ ōǳǘ ǘƘŜ άǎǘŀǘŜƳŜƴǘέ 

domain does not. The intent field would describe the prescribeΩs reason or 

clinical indication for a medication (such as Hypertension).  

¶ The group recommended that all fields should be available across the different 

domains. 

¶ In their prototype they a two-way interaction between the prescriber and the 

Home Health Nurse -  to acknowledge when a medication is not being taken 

(and remove from the medication list) or add a medication to the list that the 

patient was actually taking such as an over-the-counter (OTC) med or one 

prescribed by a different clinician.  

3. Inpatient Hospital Venue created a prototype that would compile and summarize a potential 

list of current medications with an automatically calculated confidence indicator as to whether a 

patient was actually taking any given medication on the list.  Physicians, nurses and pharmacists 

could leverage this at the time of admission to a hospital. The solution would rate medication 

data sources for their reliability to help better manage discrepancies that occur.  

¶ Key Insights: 

¶ Fast Healthcare Interoperability resources (FHIR) could create a unique 

physician / clinician view through a dashboard feature within their EHR, for 

faster and more accurate medical decision-making than is available now. The 

dashboard must: 

¶ Include a quick summary (snapshot) of current medication information. 

¶ Leverage machine-learning algorithms to create a confidence level/indicator 

using many disparate information systems. 

¶ Allow for a drill down/access to detailed information pertaining to 

medication, prescriber, refill histories, comments, confidence levels, and 

past medication history.  

¶ The group recognized that there was a need to better harmonize the various 

FHIR resources and their unique attributes. 

4. Ambulatory Primary Care Physician (PCP) Venue envisioned a digital health service within the 

HIE that would compile a list of medications from various information sources into a single 

source-of-truth database which users would access seamlessly within their clinical/pharmacy 

information systems for medication management. 

¶ Key Insights: 

¶ Starting with an end goal of creating a άsingle source of truthέ for medication 

information, within the state, Connecticut could develop Cloud-based services to 

compile and transform current medication lists from all systems that hold a 

ǇŀǘƛŜƴǘǎΩ ƳŜŘƛŎŀǘƛƻƴ Řŀǘŀ. 
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¶ Allowing a single place to manage transactions (add, modify, cancel, comment, 

validate and reconcile) would likely improve safety and efficiency for medication 

management and reduce medication-related errors. 

¶ The system would facilitate, the άright ǇǊŜǎŎǊƛōŜǊέ validating and updating the right 

information regarding a patientΩs medication list, reducing the risk that specialists 

and primary care physicians would inadvertently make errors on medications 

prescribed outside the scope of their usual clinical practice.    

¶ This groǳǇ ŀƭǎƻ ŜŎƘƻŜŘ ǘƘŜ ƴŜŜŘ ŦƻǊ άLƴŘƛŎŀǘƛƻƴέ ƻƴ ŜŀŎƘ ƳŜŘƛŎŀǘƛƻƴ ǘƻ ŘǊƛǾŜ 

improved care and more Clinical Decision Support (CDS); automatic intelligent 

filtering and display of medication lists; and Artificial Intelligence (AI) opportunities.  

¶ A long-term solution could be to create this database as an HIE άǎŜǊǾƛŎŜέA that the 

EHRs would electronically connect to rather than duplicate medication list 

management in the EHR. It would be critical to ensure effective integration into the 

clinical workflow. 

Summary 

The Medication Reconciliation Hackathon brought together Subject Matter Experts for education and 

collaboration on improving medication management for the State of Connecticut.  There was general 

agreement that the current medication management process often impedes our ability to determine a 

current and accurate list of medications for each patient.  

Major challenges of the current state include: 

¶ Despite widespread adoption of (attempting to perform) medication reconciliation at each 

transition of care, a large number of medication-related errors occur. 

¶ Substantial difficulty remains ƛƴ ŎƻƳǇƛƭƛƴƎ ŀ ǇŀǘƛŜƴǘΩǎ ƳŜŘƛŎŀǘƛƻƴ ƭƛǎǘ ŦǊƻƳ ƴǳƳŜǊƻǳǎ ŘƛǎǇŀǊŀǘŜ 

sources, often containing duplicate, missing or inaccurate information. 

¶ Not knowing a clear indication or reason why each medication was prescribed impedes best 

practice for both pharmacist and physician decision-making and reduces patient understanding 

and engagement. 

¶ Under-utilization of the available messaging standard, CancelRx, to electronically discontinue a 

medication puts patients at risk for adverse outcomes and this standard should be more 

routinely adopted and used by prescribers and pharmacies.  

¶ Physicians often bear the responsibility for reconciling complex medication regimens outside 

their professional expertise and this can have a significant impact on effective medical decision-

making. A robust solution that allows shared reconciliation of medications could potentially 

improve this.  

¶ We currently a lack an efficient, effective and patient-centric means of incorporating patient-

reported medications and a method of sharing that information in a methodical manner when 

                                                           
 

A Current EHRs have built-ƛƴ ǇǊƻŎŜǎǎŜǎ ŦƻǊ ƳŀƴŀƎƛƴƎ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƳŜŘƛŎŀǘƛƻƴ ƭƛǎǘΦ  ¢Ƙƛǎ ŎǊŜŀǘŜǎ ŀ ǳƴƛǉǳŜ ƛƴǎǘŀƴŎŜ ƻŦ 
ŀ ƭƛǎǘ ƻŦ ŎǳǊǊŜƴǘ ƳŜŘƛŎŀǘƛƻƴǎΦ  ! άǎŜǊǾƛŎŜέ ǿƻǳƭŘ ŀƭƭƻǿ ǘƘŜ IL9 ǘƻ Ƙƻǎǘ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŎǳǊǊŜƴǘ ƳŜŘ ƭƛǎǘ ŀƴŘ ŀƭƭƻǿ ŜŀŎƘ 
EHR to interact and update the HIE list, rather than create a standalone list that may no longer be up to date 
beyond the single EHR encounter. 
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across disparate clinical and pharmacy information systems. An enhanced solution could have 

substantial safety benefits.  

¶ The industry recognizes that under-documentation of patientsΩ over-the-counter medications 

and supplements occurs and could potentially be improved through a patient-facing system. 

The Hackathon demonstrated that current technology standards exists, such as the FHIR RESTful API and 

other data standards that could improve the acquisition of a more accurate medication list from a 

number of electronic and human sources. It could also simultaneously facilitate the development of new 

mobile applications, user interfaces and features such as, specialty applications or features in a patient 

portal that could empower the patient (or guardian/parent) to report useful information (e.g. side 

effects, adherence, and undocumented OTC meds, prescriptions and supplements) that are often 

overlooked today. These should be designed to improve the longitudinal sharing of this information 

across the various health IT platforms and venues of care.   

A centralized medication management service for statewide prescription data could potentially evolve 

into a single source of truth for medication reconciliation. If successful, this could eventually become a 

service that replaces the proprietary medication process in each clinical and administrative database.   

Access, consent, privacy and security are four critically important areas of specific focus of the MRP 

Work Group that are under discussion in a separate regulatory subcommittee and a Consent Design 

group for the HIE.   
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Background 
 

Connecticut (CT) began planning for a state health information exchange (HIE) in 2017.  The Health IT 

Advisory Council2 formed a Use Case Design (UCD) group that considered and agreed to 28 Use Cases 

for HIE Services in CT.  They prioritized the top ten most impactful and achievable HIE use cases for CT3.  

The group placed medication reconciliation high on their list and began a planning process to better 

understand the implications, desired outcomes and approaches to achieving this goal.  

The UConn Health Advisors to the project convened a group of medical and health informatics 

stakeholders and collectively worked on an initial project to better understand and implement a more 

basic functionality: electronically cancelling a medication prescription. They evaluated a currently 

available but infrequently used message standard (CancelRx) within the electronic prescribing 

ecosystem and gained valuable insights into how to plan for the more complex task of Medication 

Reconciliation as a whole. They initiated the CancelRx project in late 2017. They ran a collaboration of 

over 50 stakeholders over several months. They provided their recommendations through its Executive 

Summary4 

Formation of the CT Office of Health Strategy Medication Reconciliation and Polypharmacy 

(MRP) Work Group  

In May 2018 the State of Connecticut legislatively formed the multi-stakeholder Medication 

Reconciliation and Polypharmacy (MRP) Work Group under the HIT Advisory Council and the Health 

Information Technology Officer (HITO) of the Office of Health Strategy (OHS). Members were officially 

appointed and began meeting in the summer of 2018. This group has been working on 

recommendations regarding:  

¶ The development of an appropriate MRP use case(s) for the HIE  

¶ Legislative and policy initiatives required to facilitate effective Medication Reconciliation and 

reduction in polypharmacy 

¶ Defining the technical challenges and solution options and making recommendations for HIE 

focus and efforts to improve them.  

¶ Engaging patients and caregivers to address concerns regarding Med Rec and Polypharmacy 

¶ Educational program suggestions to improve understanding and uptake of potential solutions  

The overall goal remains to improve the quality and costs of care through more effective medication 

reconciliation (Med Rec) processes and reducing polypharmacy.  The MRP Work Group will report 

their findings and recommendations to the State in June 2019. 

Medication Reconciliation Hackathon Rationale 

UConn Health, as an advisor to OHS on HIE efforts, co-sponsored this Medication Reconciliation 

Hackathon to help:  

¶ Educate participants about some of the current challenges and newer opportunities in the use 

of electronic systems for the medication reconciliation, 

¶ Introduce basic technical aspects of Fast Healthcare Interoperability Resources (FHIR) for 

electronic exchange of healthcare information, 

https://portal.ct.gov/OHS/HIT-Work-Groups/Health-IT-Advisory-Council
https://portal.ct.gov/OHS/HIT-Work-Groups/Health-IT-Advisory-Council
https://portal.ct.gov/-/media/OHS/Health-IT-Advisory-Council/Reports/OHS_HIE_CancelRx-Executive-Summary_20190201.pdf
https://portal.ct.gov/-/media/OHS/Health-IT-Advisory-Council/Reports/OHS_HIE_CancelRx-Executive-Summary_20190201.pdf
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¶ LŘŜƴǘƛŦȅ ƪŜȅ άǇŀƛƴ Ǉƻƛƴǘǎέ ŦǊƻƳ ǾŀǊƛƻǳǎ ǳǎŜǊ Ǉerspectives and propose viable solutions, and 

¶ Assist in the planning for ƳŜŘƛŎŀǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘ ǎŜǊǾƛŎŜǎ ŦƻǊ ǘƘŜ {ǘŀǘŜΩǎ IL9Φ 

Addressing Med Rec Challenges 

²Ŝ ōŜƎƛƴ ŜŀŎƘ ƳŜŘƛŎŀǘƛƻƴ ǊŜŎƻƴŎƛƭƛŀǘƛƻƴ ǇǊƻŎŜǎǎ ŦǊƻƳ ǘƘŜ ŦƻǳƴŘŀǘƛƻƴ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŎǳǊǊŜƴǘ ƭƛǎǘ ƻŦ 

ƳŜŘƛŎŀǘƛƻƴǎΦ ²Ŝ ƻŦǘŜƴ ŦƛƴŘ ƛǘ ŘƛŦŦƛŎǳƭǘ ǘƻ ŜǎǘŀōƭƛǎƘ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ true and accurate list of medications. 

Each caregiver and the patient often record a ŘƛŦŦŜǊŜƴǘ ƭƛǎǘ ƻŦ άŎǳǊǊŜƴǘ ƳŜŘƛŎŀǘƛƻƴǎέΦ  Unfortunately, 

medication errors due to omission (missing medications) and commission (giving the wrong medication, 

duplications and mis-dosing) are all too common.  

The very tools we designed to help us make clinical care safer and more efficient such as ePrescribing 

(ordering medications electronically) and our Electronic Health Records (EHR), may have inadvertently 

led to further complexity as we store information in different formats and locations, often complicating 

our efforts to access and collate it accurately. 

One significant opportunity to improve clinical care and reduce unnecessary harm is our vision to 

develop and maintain of an up-to-date, accurate and shareable medication list for patients, their 

families and clinical providers.  

Experts and accrediting bodies champion medication reconciliation as a soƭǳǘƛƻƴ ǘƻ άƎŜǘ Ŝveryone on the 

ǎŀƳŜ ǇŀƎŜΦέ  Despite this effort to obtain a true and accurate list of medications remain elusive due to a 

multitude of problems.   

The 2019 UConn Hackathon event brought together both regional and national experts in the field as 

well as students from healthcare and computer science engineering. We described the current state of 

knowledge and practice and offered participants an opportunity join multi-disciplinary teams to 

brainstorm innovative prototypes/solutions to tackle the shortcomings in the med rec process.   

Hackathon stakeholders included: 

¶ Technical experts 

¶ Clinical Informatics experts 

¶ Prescribing Clinicians 

¶ Patient and privacy advocates 

¶ Caregivers (lay persons and family members) 

¶ Pharmacists 

¶ Engineers 

¶ Computer scientists (developers and programmers) 

¶ Analysts 

¶ Students in nursing, medicine, pharmacy and engineering  

Our goal was to initiate a medication management collaboration and foundation on which we may build 

better safety, efficiency and effectiveness for all. 
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What is Medication Reconciliation?   
 

The MRP Work Group ǳǘƛƭƛȊŜŘ ǘƘŜ Wƻƛƴǘ /ƻƳƳƛǎǎƛƻƴΩǎ ό¢W/ύ ŘŜŦƛƴƛǘƛƻƴ ƻŦ aŜŘ wŜŎΥ 

άMedication reconciliation is the process of comparing a patient's medication orders to all of the 

medications that the patient has been taking. This reconciliation is done to avoid medication errors 

such as omissions, duplications, dosing errors, or drug interactions. It should be done at every 

transition of care in which new medications are ordered or existing orders are rewritten. Transitions 

in care include changes in setting, service, practitioner, or level of care. This process comprises five 

steps:  

1. Develop a list of current medications;  

2. Develop a list of medications to be prescribed;  

3. Compare the medications on the two lists; 

4. Make clinical decisions based on the comparison; and  

5. Communicate the new list to appropriate caregivers and to the patient.5έ

The Hackathon event provided case studies to mimic some real-world circumstances, including having 

contradictory information to reconcile from two or more sources of medication lists. 

 

The Current State of Medication Management in the U.S. 
 

Transitions of care represent the most dangerous times for patient care due to communication gaps as 

one (or more) provider(s) hands off to another provider (or others). Transitions of care can occur in all of 

the following settings: 

¶ Ambulatory Office visits with Primary Care or Specialty Clinicians  

¶ Emergency Department visits 

¶ Admissions to a hospital or skilled nursing facility,  

¶ Transfer from one level of care to another within the same facility (e.g. critical care to standard 

inpatient care and vice versa) 

¶ Hospital discharge to home. 

o Where options include independent management, family care, or home health nursing 

care. 

Forty percent of Americans have one or more chronic conditions and take more than one medication.6  

As age increases, the number of chronic conditions and medications increase.  According to the CDC, by 

age 85, most individuals have two or more chronic conditions and take six or more medications.7 

In the United States, formal medication reconciliation occurs over 1 billion times each year and 

consumes over 64 million person-hours (> 32,000 FTEs) of physician, pharmacist and nursing time.8  

Despite this expenditure of resources, medication errors account for over 1 million ED visits, 3.5 million 

physician office visits and over 125,000 hospital admissions annually.9

https://www.ncbi.nlm.nih.gov/books/NBK2648/
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Despite this huge investment of time and resources to perform medication reconciliation, medication 

management is still difficult as we struggle to: 

1. Define a true and accurate list of current medications for each individual, in the face of multiple 

medication list sources, 

2. Ascertain the gaps between what has been prescribed to what is being taken (i.e. adherence), 

3. ¦ƴŘŜǊǎǘŀƴŘ ǿƘȅ ŜŀŎƘ ƳŜŘƛŎŀǘƛƻƴ Ƙŀǎ ōŜŜƴ ǇǊŜǎŎǊƛōŜŘ όƛΦŜΦ άLƴŘƛŎŀǘƛƻƴέύΣ ŀƴŘ 

4. Reconcile ǘƘƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴǘƻ ŀ ƴŜǿ ƳŜŘƛŎŀǘƛƻƴ ƭƛǎǘ  όƛΦŜΦ ƴŜǿ άŎǳǊǊŜƴǘ ƳŜŘƛŎŀǘƛƻƴ ƭƛǎǘέύ ǘƘŀǘ 

defines the medication management plan and can be accurately communicated to the patient, 

ŎŀǊŜ ƎƛǾŜǊǎΣ ŀƴŘ ŀƴȅ ƳŜƳōŜǊǎ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŎŀǊŜ ǘŜŀƳ ōƻǘƘ ƴƻǿ ŀƴŘ ƛƴ ǘƘŜ ŦǳǘǳǊŜΦ 

It is essential to consider that the medication list is not static.  It is forever in flux based on changes 

in medications, changes in doses of current medications and the fact that it changes the minute a 

patient stops taking a medication whether or not ǘƘŜȅΩǾŜ made their doctor or pharmacist aware. 

 

Vision and Goals of the Med Rec Hackathon 
 

The OHS Medication Reconciliation and Polypharmacy (MRP) Work Group recognizes Connecticut has a 

unique opportunity to approach medication management at the state level.  They created a unique two-

day event to: 

¶ Bring together clinical, technical and policy subject matter experts (SMEs) for an opportunity to 

address the challenges of the current state of medication reconciliation, and 

¶ Envision how technology and innovation could improve the efficiency, effectiveness and safety 

of medication reconciliation and management for everyone.  

They designed the event for both education and collaboration.  Workgroups were formed to approach 

the challenge of medication reconciliation by working together to build a technical solution prototype. 

Setting the Stage 

The first half-day provided a series of presentations to provide a common knowledge base for everyone: 

¶ Overview of the Hackathon event 

¶ Clinical perspective 

¶ Technical perspective 

 It was important to provide a clinical perspective on the complexity of medication management today 

and the many failure points that impact safe and effective care. We discussed the current challenges of:  

¶ Obtaining a true, accurate and complete liǎǘ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƳŜŘƛŎŀǘƛƻƴǎ 

¶ The provider reconciling and updating that list to meet the needs of the current treatment plan.  

On the technical side, we needed everyone to understand how we electronically share digital 

information about patients across different electronic health records (EHRs) and other data / 

information sources.  We discussed the technologies behind health care data and information exchange 
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and the recent advances in new emerging standards to improve interoperability across different 

technical platforms. The purpose was to level-set across the various SMEs. 

The goals of the Hackathon were to create a collaborative event in which the clinical, technical and 

policy SMEs could develop actual prototypes that would solve specific problems for selected 

stakeholders. This environment would allow all participants to learn about rapid prototype development 

ŀƴŘ ƎƻƻŘ άǳǎŜǊ-centeredέ ŘŜǎƛƎƴΦ Through collaboration and human factor engineering, we can design 

solutions within the clinical workflows that will encourage adoption and subsequent transformation of 

the medication management processes. 

¢ƘŜ ŦƻŎǳǎ ƻƴ ŜŀŎƘ ƎǊƻǳǇΩǎ ǇǊƻǘƻǘȅǇŜ ǿƻǳƭŘ be to develop a list of needs for their targeted uses, the 

benefits of new tools, and the features necessary for success.  

¶ Could we teach sound usability principles10 that would get every participant seeing potential 

solutions rather than feeling overwhelmed with the frustrations of the current state of 

medication management?  

¶ Could we create an acceptable user interface that is intuitive, straight-forward and thus 

efficient?  

The planners designed the Hackathon to create an event of synergy, collaboration and hopeΧ for what 

is possible for improving medication safety throughout our state. 

Ultimately, the Hackathon is a starting point for obtaining business requirements for use cases when 

designing and implementing medication management services for ConnectiŎǳǘΩǎ IŜŀƭǘƘ LƴŦƻǊƳŀǘƛƻƴ 

Exchange (HIE).  From a technical standpoint, this work can inform the structure and design of technical 

infrastructure necessary to electronically reconcile medications.  The HIE will provide a conduit for 

connecting the health information of everyone in the state.  Yet the challenge is in how we reconcile all 

the available data into useful, efficient and easy-to-understand information for informed decision-

making.  Prescribers and pharmacists have a limited time to work through med rec for each patient so 

information must be presented for quick understanding and use.  While other states focus on the 

quantity of data, we have an opportunity to focus on the quality of the information for safe and 

informed decision-making.  We need to leverage the best thinking of our multi-disciplinary SMEs to 

contribute to our success. 

Finally, the Hackathon led to the production of a series of Table References (see Appendix C) as well as a 

glossary of clinical and technical teams (Appendix G) to provide clarity and enhance collaboration and 

innovation across SMEs.  

 

Clinical Background 
 

The speaker, Dr. Phil Smith explained the goals and processes of medication management and 

specifically, the mechanics of med rec. 

Medication errors are common and many are related to incorrect medication lists.  The healthcare team 

frequently faces challenges getting a correct medication list. Technology helps and hurts.  Providers may 
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find that technology has compiled medication data from many sources including duplications, out-of-

date information and even inaccuracies. 

Electronic prescribing (ePrescribing), while eliminating illegible, handwritten prescriptions, has 

introduced unintended errors.  For example, there is difficulty with electronically άŘŜ-prescribingέ 

medications no longer desired (as in the prior work of the MRP Work Group on the CancelRx initiative).   

Our speaker has created a framework of over 30 factors that contribute to an inaccurate medication list.  

He has divided them into five major categories11: 

1. Patient factors, 

2. Disease and/or condition factors, 

3. Physician / provider factors, 

4. Medication and pharmacy factors, and 

5. Socio-economic factors. 

Currently there are over 1.1 billion medication reconciliation opportunities annually in the U.S. 

consuming over 64 million person-hours of provider, pharmacist and nursing resources12. The audience 

provided personal examples that suggest these estimates may be low. 

 Despite this effort, adverse drug events (ADEs) account for (in U.S.): 

¶ Prolongation of hospital stays (2 million/yr.) adding 1.7 to 4.6 avoidable days, 

¶ Over 3.5 million physician office visits, 

¶ Over 1 million emergency department visits, and 

¶ 125,000 hospital admissions.(CDC Data13)14 

Medication adherence15 is an additional issue, as 

¶ 49% have forgotten to take a prescribed medication 

¶ 31% had failed to fill a prescription 

¶ 29% had stopped a medication prematurely. 

Providers recognize that getting a true and accurate list of medications remains a challenge in our 

current medication reconciliation processes. 

 

Technical Background 
 

The speaker, Dr. Robert Hausam explained that as the electronic health record (EHR) has replaced the 

paper medical record for most patients, many national efforts have focused on the concept of 

interoperability, or the sharing of digital healthcare data and information across multiple electronic 

health records, registries and other data sources. 

While standards have existed for decades for exchange of discrete data for financial transactions, clinical 

data creates some interesting challenges.  While some data, such as lab results, can be transmitted as 

ŘƛǎŎǊŜǘŜ ǾŀƭǳŜǎΣ ƳǳŎƘ ƛƴ ƘŜŀƭǘƘŎŀǊŜ ŜȄƛǎǘǎ ŀǎ ƴŀǊǊŀǘƛǾŜΣ ƻǊ άǳƴǎǘǊǳŎǘǳǊŜŘέ ŘŀǘŀΦ  Unstructured data 

presents challenges for sharing across providers.  
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Electronic health records (EHRs), often have difficulty sharing data in an interoperable and usable 

formatΣ ƴƻǘ ƻƴƭȅ ōŜǘǿŜŜƴ ǘǿƻ ǾŜƴŘƻǊΩǎ ǎȅǎǘŜƳǎΣ ōǳǘ ƻŦǘŜƴ ōŜǘǿŜŜƴ ǘǿƻ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ǳǎƛƴƎ ǘƘŜ ǎŀƳŜ 

vendor product.  Even those who use the same EHRs often have different versions and set-ups that 

present challenges across institutions.  

Several strategies have been developed to tackle this challenge.  Common standard terminologies have 

been created such as SNOMED CT, which may be used for coding symptoms, problems, and conditions, 

ICD-10-CM, which is used for coding diagnoses, and CPT and ICD-10-PCS which are used for coding 

procedures, operations and types of encounters.  These terminologies often play a role in documenting 

ǘƘŜ άƛƴŘƛŎŀǘƛƻƴέ ƻǊ ǊŜŀǎƻƴ ŦƻǊ ǇǊŜǎŎǊƛōƛƴƎ ŀ ǎǇŜŎƛŦƛŎ ƳŜŘƛŎŀǘƛƻƴ ŦƻǊ ŀ patient. 

Medications have their own challenges.  The FDA registers an NDC (National Drug Code) for each 

medication, yet those codes can be recycled at times and therefore may not be unique to each 

medication. RxNorm provides a standard nomenclature for clinical drug names and drug vocabularies. It 

is often used for clinical decision support (CDS) systems that determine risks for drug-drug, drug-food 

and drug-allergy interactions. 

aŀƴȅ Řŀǘŀ ǎƻǳǊŎŜǎΣ ǎǳŎƘ ŀǎ ŀ ǇŀǘƛŜƴǘΩǎ ǇŜǊǎƻƴŀƭ ƭƛǎǘ ƻŦ ƳŜŘƛŎŀǘƛƻƴǎ ŀǊŜ ǘȅǇically free-text, and therefore 

difficult to convert to these standards.  It is difficult to not only compile a list, but to determine 

duplications and omissions.  Patients know if they are taking their prescribed medications or not, but 

only at office visits or if they call their provider is this information obtained.  Patient portals will play a 

greater role in the future to help providers reconcile med lists. 

From the standpoint of an HIE, there may be numerous sources of medication lists, some with 

indications, some without.  Medications may be expressed as a trade name or by their generic name.  To 

complicate matters, a patient may not even know the name of the medication or the indication for why 

the medication is prescribed.  

Thus the HIE has the challenge of managing structured and unstructured medication names, indications 

and instructions as well as different nomenclatures. There may be confusion on whether a drug has 

been discontinued or merely overlooked.  To add to the challenge, most systems have no way to 

ƳŜŀǎǳǊŜ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŀŘƘŜǊŜƴŎŜ ǘƻ ǘƘŜ ƳŜŘƛŎŀǘƛƻƴǎ ǇǊŜǎŎǊƛōŜŘΦ   

In addition, there may be over-the-counter (OTC) agents, supplements, illicit or evŜƴ άōƻǊǊƻǿŜŘέ 

medications in the mix.  Currently, there may or may not be fields to enter this information into a med 

list.  This becomes ŘŀƴƎŜǊƻǳǎ ōŜŎŀǳǎŜ ƛŦ ŀ ǇǊŜǎŎǊƛōŜǊ ŘƻŜǎ ƴƻǘ ƘŀǾŜ ǘƘŜ άŦǳƭƭ ǇƛŎǘǳǊŜέ they may prescribe 

a medication that could have a dangerous interaction with the non-recorded OTC agents, supplements, 

ƛƭƭƛŎƛǘ ƻǊ άōƻǊǊƻǿŜŘέ ƳŜŘƛŎŀǘƛƻƴǎΦ 

In response to these and other challenges with clinical data exchange and interoperability, a new 

standard known as Fast Healthcare Interoperability ResoǳǊŎŜǎ ƻǊ CILw όǇǊƻƴƻǳƴŎŜŘ άŦƛǊŜέύ is in 

development and now available. FHIR is an open next generation standards framework  from Health 

Level 7 (HL7) which is focused on implementation and is targeted to individuals and organizations 

developing software and  architecting interoperable solutions that will be using FHIR.  FHIR provides a 

standard healthcare API that allows the communication and exchange of data across multiple healthcare 

platforms.  
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The Office of the National Coordinator (ONC) under the U.S. Department of Health and Human Services 

continues to drive the adoption of digital health records and their interoperability.  With this comes a 

drive to improved sharing of information among providers of healthcare. All of this occurs with the 

overarching need to address the privacy and security of medical information. The recently announced 

21st Century Cures Act NPRMs from ONC and CMS specify the use of FHIR as the API for EHR 

certification and access to health information by patients, providers and payers. 

FHIR is based on modern technology using the common tools which have transformed the information 

age through the Internet.  This includes how devices connect and interact (leveraging RESTful16 

architectures and common Web standards including HTTP, XML, JSON and RDF), allowing developers to 

use the tools of the World Wide Web to tackle healthcare challenges.  

FHIR is web-based and free for use, and allows extensibility (i.e. the ability to address unique, local 

needs) in addition to the interoperability features.  FHIR is now another tool including HL7 version 2 (the 

legacy HL7 standard, HL7 v3, which has a steep learning curve, and CDA17 (Clinical Document 

Architecture) which is a standard for exchange of common clinical documents such as medication and 

problem lists, allergies, demographics and immunizations. 

In other words, healthcare is moving from a model of siloΩŘ data in a propriety EMR to tools that will 

allow developers to more rapidly develop open source tools that will work across these systems and can 

be updated with new technology more easily because it is compatible across systems, unlike many 

vendor tools. 

In December 2018, FHIR R4 (4.0.0) was released which includes the first άbormativeέ (i.e. considered to 

be stable) content, which should provide a reliable foundation for development. Changes, if any, to 

Normative content are expected to be infrequent and are subject to strict FHIR Inter-version 

Compatibility Rules. Previous FHIR releases and parts of the ŎǳǊǊŜƴǘ ŎƻƴǘŜƴǘ ŀǊŜ ά¢Ǌƛŀƭ ¦ǎŜέ, meaning 

that they are subject to potentially breaking changes, but significant effort is under way to bring these 

parts of the specification to Normative status as rapidly as possible. With the increasing acceptance and 

promotion of FHIR by the major EMR vendors and ONC and the availability now of Normative content, 

FHIR became the logical choice for use in the Med Rec Hackathon.   

The decision to use FHIR enables support for SMART on FHIR application development, CDS Hooks18 

(providing clinical decision support services) and support for the Apple Health Kit.  Further information 

on SMART on FHIR is available at SmartHealthIT.org. 

On a final technical note, electronic prescribing in the United States occurs through standards set 

through National Council for Prescription Drug Programs (NCPDP). SureScripts, who also helped sponsor 

the Hackathon, is one vendor that provides an electronic prescribing communications hub between 

providers, pharmacies and pharmacy benefit managers. The standards provide that the Diagnostic code 

(ICD-10-CM) and SNOMED CT (used in Problem Lists and for Conditions) codes can be used for 

indications during electronic prescribing. Both the SCRIPT v10.6 (current) and v2017071 (effective 

1/1/2020) standards include a field for indication. 

Two emerging technologies, Blockchain and artificial intelligence (AI) were included in discussion but are 

not the focus of this white paper. However, both are seen as important areas to address in future 

discussions at the MRP Work Group level.   

https://cds-hooks.org/
https://smarthealthit.org/
https://www.ncpdp.org/home
https://surescripts.com/
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Leadership 
Tom Agresta, MD, MBI, professor and director of Medical Informatics at the UConn School of Medicine 

was the leader and executive sponsor of the event.  Katherine Hayden, HIE Project Coordinator at the 

UConn Health Center for Quantitative Medicine implemented the event through logistical support.  

Faculty for the event are listed in Appendix D. 

Planning Committee for event: 

Thomas P. Agresta MD, MBI 

Professor and Director of Medical Informatics Family Medicine at UConn Health 

Director of Clinical Informatics - Center for Quantitative Medicine  

Section Leader for Informatics Connecticut Institute for Primary Care Innovation  

 

Bruce Metz, PhD 

Vice President and Chief Information Officer at UConn Health  
 

Steven A. Demurjian, PhD 
Professor Computer Science & Engineering Department at the University of Connecticut 

 

Sabina Sitaru  

Interim Chief Operating Officer Health Information Exchange Entity  

 

Robert Hausam, MD  

Consultant/Owner Hausam Consulting LLC  

 

Philip A. Smith, MD, MS 

President at MedMorph, LLC  

Author, Med Wreck: Proposing a Solution for the Nightmare of Medication Reconciliation? 

 

John DeStefano, BSP, MBA  

Director of Innovation and HIE at SMC Partners, LLC  

 

Event 
The event occurred from 8 AM ς 5 PM on Friday, April 5th and Saturday, April 6, 2019 at the UConn 

School of Medicine.  Public and private funding occurred for the event with sponsors noted in Appendix 

B. 

Participants 
113 participants registered for the event.  84 attended the Friday sessions and 47 attended the Saturday 

sessions.  Among the registered attendees included 39 clinical and 40 technical resources. 

Approximately 100 people viewed the lectures, workshops and/or final presentations remotely using an 

access link. 

Links to lectures, workshops and final presentations are in Appendix E. A full list of attendees is in 

Appendix F. 

 

https://sdcse.engr.uconn.edu/


UConn Med Rec Hackathon Report 
 

17 
 

Clinical Discussion Breakout Sessions 
 

On Saturday, while the technical participants worked on prototypes, a group of 20 clinical participants 

discussed medication reconciliation as it was applied to several pre-defined persona.  Each persona was 

presented, with the group identifying the main problems, potential solutions and possible return on 

investment (ROI) of intervention / innovation. With direction from the event lead, Velatura provided the 

personae for participants to use. 

 

Persona #1: Millie Bryant 
 

aƛƭƭƛŜ .ǊȅŀƴǘΩǎ ƧƻǳǊƴŜȅ ōŜƎŀƴ ǿƛǘƘ ǇǊƻōƭŜƳǎ ŀǊƻǳƴŘ ƻōŜǎƛǘȅΣ ǿƘƛŎƘ ƭŜŘ ǘƻ ŘƛŀōŜǘŜǎ ƳŜƭƭƛǘǳǎ ǘȅǇŜ н ǿƛǘƘ 
peripheral neuropathy and increasing issues with mobility, especially with her 
hips and knees. Now 72 years old, Millie is battling an increasing number of health 
problems, her son has medical power of attorney but everything regarding her 
healthcare still feels hard.  
Recently, Millie was admitted to the local emergency room with chest pains. 
Following the onset of atrial fibrillation, Millie was admitted to the Emergency 
Department due to a heart attack.  
 

Discussion: Millie represents an older patient with multiple chronic conditions with an acute 

hospitalization for a significant healthcare event. The group discussed the difficulty of managing multiple 

medications.  It recommended that a community health worker be assigned to help the patient with 

adherence to the medication and plan of care; access to follow up care; and ongoing authorization for 

visits and support. 

The benefits of identifying this patiŜƴǘΩǎ ƴŜŜŘǎ ŀƴŘ ŎǊŜŀǘƛƴƎ ŀƴ ŜŦŦŜŎǘƛǾŜ ƛƴǘŜǊǾŜƴǘƛƻƴ Ǉƭŀƴ ǿŀǎ ǘƻ 

decrease risk and costs for further acute care (e.g. ED visits and hospitalizations) episodes.  They felt it 

also important to avoid duplicate dispensed medications and reduce polypharmacy (use of excessive 

number of medications).  This is significant since the patient may be getting some prescriptions filled by 

a bulk mail pharmacy, which may not get the message that a medication has been discontinued or 

changed following hospital discharge. (For example, a CancelRx communication to the local pharmacy 

will not simultaneously go to the mail order pharmacy.). 

¢ƘŜ ƎǊƻǳǇ ŦŜƭǘ ǘƘŀǘ ǘƘŜ ŀǎǎƛƎƴŜŘ άŎŀǊŜ ƳŀƴŀƎŜǊέ ŎƻǳƭŘ ƘŜƭǇ ǘƻ ŀŎŎǳǊŀǘŜƭȅ ƛŘŜƴǘƛŦȅ ŀƴŘ ŜƴƎŀƎŜ ŀƭƭ 

ƳŜƳōŜǊǎ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŎŀǊŜ ǘŜŀƳΣ ƛƴŎƭǳŘƛng family (i.e. her son).  Similar needs occurs with those who 

are children or under guardianship. One benefit is to avoid miscommunication across providers and 

reduce confusion for Millie. 

The group also discussed the challenges in helping to identify high-modifiable risk factors, such as diet, 

activity and habits. While some EHRs provide risk stratification tools, often the payers do as well. The 

tools often have been developed for individual health conditions and may not work well in the face of 

multiple ŎƘǊƻƴƛŎ ŎƻƴŘƛǘƛƻƴǎ ǿƛǘƘ ŎƻƴŦƭƛŎǘƛƴƎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΦ  ¢ƘŜǊŜ ƛǎ ƻŦǘŜƴ ŎƻƴŦǳǎƛƻƴ ƻƴ ά²Ƙƻ ƻǿƴǎ 

ǘƘŜ ǊƛǎƪΚέ ōŜǘǿŜŜƴ ǇŀȅŜǊ ŀƴŘ ǇǊƻǾƛŘŜǊǎΦ 
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There are apparently early conversations in Connecticut to have pharmacy delivery drivers complete 

ŀǎǎŜǎǎƳŜƴǘǎ ƻŦ ǇŀǘƛŜƴǘΩǎ home during delivery of medications. 

This case led to the discussion of several technical considerations: 

1. An HIE, pulling medication lists from the EMR of ever physician that Millie sees, as well as her 

pharmacies, the ED and the hospital may produce a list of potentially hundreds of lines of 

medication data.  How can we use technology to better filter the list?  Should the HIE have its 

ƻǿƴ ƳŜŘƛŎŀǘƛƻƴ ŘŀǘŀōŀǎŜ ǘƘŀǘ ǎŜǊǾŜǎ ŀǎ ŀ ǎƻǳǊŎŜ ƻŦ ǘǊǳǘƘ ŀƴŘ ǘƘŜƴ ǇǊƻǾƛŘŜ ŀ άƳŜŘƛŎŀǘƛƻƴ 

ǎŜǊǾƛŎŜέ ōŀŎƪ ǘƻ ŀƭƭ ǘƘŜ 9awǎ ŀƴŘ ǇƘŀǊƳŀŎƛŜǎΚ  /ƻǳƭŘ ǎǳŎƘ ŀ ŘŀǘŀōŀǎŜ ŎǊŜŀǘŜ ŀ άƭŜŘƎŜǊέ ǘƻ ǎƘƻǿ 

every touch point such as new meds, modifications of existing meds, cancellations and refill data 

to suggest adherence? 

2. How can we better look at reliability of the data and of the patient, when there are so many 

potential sources of data? How do we best validate the reality of what has been prescribed, and 

ǿƘŀǘ ǘƘŜ ǇŀǘƛŜƴǘ ƛǎ ŀŎǘǳŀƭƭȅ ǘŀƪƛƴƎΚ  /ŀƴ ǿŜ ŎǊŜŀǘŜ ŀ ά/ƻƴŦƛŘŜƴŎŜ LƴŘƛŎŀǘƻǊέ that helps us 

determine the accuracy and reliability of each data source contributing to the HIE medication 

list?  Could this help us perform a better medication reconciliation? 

 

Persona #2: George Tullison 
 

George Tullison suffers from Type 2 Diabetes brought about because of obesity. 

He also has hypertension, Hepatitis C, and a history of alcohol abuse. Recently, 

George lost his job, which has put his healthcare, home, and life at risk. 

George recently had an inpatient visit and was diagnosed with congestive heart 

failure. Since the diagnosis George has frequently landed in the hospital or ER 

with complications from his congestive heart failure, diabetes, hepatitis C and 

ƘȅǇŜǊǘŜƴǎƛƻƴΦ DŜƻǊƎŜΩǎ ŎƻƳǇƭŜȄ ŎŀǊŜ ƴŜŜŘǎ ƳŀƪŜ ƘƛƳ ŀ ƘƛƎƘ Ǌƛǎƪ ŦƻǊ ǊŜ-

hospitalization after discharge.  

Discussion: George suffers from chronic congestive heart failure with multiple co-morbidities (i.e. 

multiple chronic conditions that contribute to more health complications).  This case allowed the group 

to discuss the importance of social determinants (income, housing, support, socioeconomic factors) and 

health literacy issues that can complicate medication adherence and outcomes.  The insight was that 

medication reconciliation today happens in a vacuum to these factors, yet contribute to the overall 

patient outcome.   
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Persona #3: Sarah Thompson 
 

Sarah Thompson suffered a back injury while working, and was prescribed 
Oxycodone for pain. In hindsight, if she knew where it would lead, she would 
have never taken the drug. 

Sarah quickly became addicted to the drug, but because she had no health 
insurance through work, she could no longer afford it. A co-worker offered 
her heroin as an affordable alternative. Sarah said no at first, but the pain 
persisted and before she knew it she was addicted.  

Sarah was charged with DUI and possession of a Level 1 controlled substance 
after being pulled over by the police while speeding down the interstate. She 

ǿŀǎ ƎƛǾŜƴ ǘƘŜ ŎƘƻƛŎŜ ƻŦ άƎŜǘǘƛƴƎ ŎƭŜŀƴέ ƻǊ ƎƻƛƴƎ ǘƻ ƧŀƛƭΦ {ŀǊŀƘ ǎǇŜƴŘǎ ǘƛƳŜ ƛƴ ŀnd out of methadone 
ŎƭƛƴƛŎǎ ōŜŦƻǊŜ ƳŀƛƴǘŀƛƴƛƴƎ ƘŜǊ ǎƻōǊƛŜǘȅΦ wŜŎŜƴǘƭȅΣ {ŀǊŀƘ Ǿƛǎƛǘǎ ƘŜǊ t/t ōǳǘ ŘƻŜǎƴΩǘ ǎƘŀǊŜ ƘŜǊ ƘƛǎǘƻǊȅ ƻŦ 
narcotic dependence for using IV heroin. 
 

Discussion: Sarah falls into the category of opioid dependence and multiple issues that currently 

compound the difficulties in identifying and addressing it.    

From a technological standpoint, the group discussed that even though an HIE may include medications 

from the Prescription Drug Monitoring Program (PDMP), which includes all controlled substances in the 

state, methadone clinics do not submit their prescription data to this database.  Also, some patients do 

not consent to all of their providers seeing they are under treatment for mental health disorders.   

Also, Connecticut does not have the ability to query the PDMP in the other 49 states. SureScripts only 

provides a one year rolling view, so past opioid use may not be apparent.  There is a current push by 

several boards of pharmacies to create flags when patient have recent opioid abuse.   

The group felt that there is a policy gap with the PDMP and expressed concern that there are 

unintended consequences of public policy on opioids and controlled substances.  It becomes difficult to 

give safe and effective care when information is not accessible for decision-making.   

¢ƘŜ ƎǊƻǳǇ ŘŜŦŜǊǊŜŘ ŘƛǎŎǳǎǎƛƻƴ ƻƴ ǇǊƛǾŀŎȅΣ ŎƻƴǎŜƴǘ ŀƴŘ ǎŜŎǳǊƛǘȅ ǘƻ ǘƘŜ awt ²ƻǊƪ DǊƻǳǇΩǎ subcommittee 

ƻƴ ǘƘŜǎŜ ǘƻǇƛŎǎΦ  WŜǎǎƛŜΩǎ [ŀǿ {Φрум (passed by U.S. Senate 8/3/2017 and since not addressed by the 

House) was referenced as it would establish best practices for opioid documentation in the medical 

record. 

The group felt the more could be done through transparent medication histories to allow detection of 

opioid abuse and opioid diversions. 
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Persona #4: Christy Munson 
 

Christy Munson has never been the kind of person to give her health a second 
thought. She is now 38 and has seen her weight rises and lowers each year. In 
ǘƘŜ ƭŀǎǘ ȅŜŀǊΣ /ƘǊƛǎǘȅΩǎ weight increased more than usual and for the first time 
began to impact her emotional well-being as well.  

Then other problems began to emerge. She complained to her doctor about 
fatigue as well as pain in her lower back and hips. After a multitude of tests, 
Christy felt no better and her doctor was no closer to providing her with a 
ŘƛŀƎƴƻǎƛǎ ƻǊ ǊŜŀǎƻƴ ŦƻǊ ǘƘŜ ǇŀƛƴΦ /ƘǊƛǎǘȅΩǎ ŘƻŎǘƻǊ ŜǾŜƴ ƴƻǘŜŘ ŀǘ ƻƴŜ Ǉƻƛƴǘ ǘƘŀǘ 
her symptoms could possibly be a manifestation of depression or 
psychosomatic in nature. This idea really angered Christy.  

/ƘǊƛǎǘȅΩǎ Ǉŀƛƴ ƻƴƭȅ ǎŜŜƳŜŘ ǘƻ ƛƴŎǊŜŀǎŜΦ {ƘŜ ŎƘŀƴƎŜŘ ŘƻŎǘƻǊǎ όŀŦǘŜǊ ǘƘŜ ǇǎȅŎƘƻǎƻƳŀǘƛŎ ŎƻƳƳŜƴǘύ ŀƴŘ 
began to see specialists, most focused on pain. After another round of blood draws and scans, Christy 
and her specialists could not pinpoint the problem either. 

Christy had a recent flare up and her intolerable pain resulted in a visit to the ER where they prescribed 
her a 30-day opioid prescription. 
 

Discussion:  The initial discussion about Christy dealt with the identification or awŀǊŜƴŜǎǎ ƻŦ άǇƻƭȅ-

ǇǊƻǾƛŘŜǊƛǎƳέ and properly identifying ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŎǳǊǊŜƴǘ care team. 

¢ƘŜ ƎǊƻǳǇΩǎ ƳŀƧƻǊ ƛƴǎƛƎƘǘ ŎƻƴŎŜǊƴƛƴƎ ǘƘƛǎ ǇŜǊǎƻƴŀ ǿŀǎ ǘƘŀǘ ƛƴ ǘƘŜ ǿƻǊƪŦƭƻǿ ƻŦ ƳŜŘƛŎŀǘƛƻƴ ǊŜŎƻƴŎƛƭƛŀǘƛƻƴΣ 

there are multiple non-ƳŜŘƛŎŀǘƛƻƴ ŦŀŎǘƻǊǎ ǘƘŀǘ άƛƴŦƻǊƳέ ƳŜŘƛŎation management and decision-making. 

These include: 

¶ Reference labs for the drug or a trigger alert to find the information. For example, the INR is critical 
for the management of warfarin (Coumadin, a blood thinner).  Pharmacists need more than just the 
medication list.  Could the HIE provide CDS rules to mine pertinent labs and problems/diagnoses, 
allergies.  This would be especially helpful for high risk medications or a subset of drugs that have 
labs associate with them (such as warfarin)?  

¶ But every rule has exceptions.  Patients in pain might not get necessary drugs. We need a balance 
for medication ƳŀƴŀƎŜƳŜƴǘ ǎƻ ǎȅǎǘŜƳ ŘƻŜǎƴΩǘ prohibit patients get the treatment they need  

¶ There is a general lack of information beyond metadata around prescriptions.  It is a read only list 
ǘƘŀǘ ŘƻŜǎƴΩǘ ƴƻǘ ŀƭƭƻǿ ŀƴȅ ŎƻƳƳŜƴǘǎ ǘƘŀǘ ƳƛƎƘǘ ōŜ ƘŜƭǇŦǳƭ ƛƴ ǘƘŜ ŦǳǘǳǊŜ ƻƴ ǘƘŀǘ ƳŜŘƛŎŀǘƛƻƴΦ  CƻǊ 
example, pƘŀǊƳŀŎƛŜǎ ŘƻƴΩǘ ƪƴƻǿ ǿƘŀǘ ƻǘƘŜǊ ǇƘŀǊƳŀŎƛŜǎ ƘŀǾŜ ŘƛǎǇŜƴǎŜŘ and should be aware to 
what else the patient is getting.  HIE should permit this. There was apparently a previous law stating 
ǇƘŀǊƳŀŎƛŜǎ ŎŀƴΩǘ ǘŜƭƭ ȅƻǳ ǿƘŀǘ ȅƻǳǊ ƳŜŘǎ ŀǊŜ ŦƻǊ. We have come a long way but having a 
centralized list of meds that everyone can see 

¶ Need to include indication of a drug. Less than 45% of e-prescriptions have it and it is not always 
displayed to all providers.  

The concept for a centralized medication management system within the HIE was again discussed.  This 
ǿƻǳƭŘ ōŜ ŜǎǇŜŎƛŀƭƭȅ ƘŜƭǇŦǳƭ ƛŦ ǘƘŜ ǇǊƻǾƛŘŜǊ ŎƻǳƭŘ ǇǊŜǎŎǊƛōŜ ǘƻ ǘƘŜ άŎƭƻǳŘέ ŀƴŘ ƭŜǘ ǘƘŜ ǇŀǘƛŜƴǘ Ǝƻ ǘƻ ŀƴȅ 
pharmacy and have them be able to receive the authorization to dispense from there.  That would 
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require a rewrite of current dispensing law.  However, the benefits would be many.  It is convenient for 
the patient.  It allows one list to be the source of truth.  The solution would have to be a service in the 
EHR workflow and not a separate query.  It could better manage stale data of old meds that are no 
longer prescribed but have never been discontinued.  CancelRx could occur in one location. And it would 
provide a better opportunity to monitor and manage pain across multiple providers and venues. B 

 

Findings of Focus Areas 
 

On the afternoon of Day 1 of the event, participants self-selected themselves into either a technical 

workgroup or into one of four clinical workgroups.  The clinical workgroups were as follows: 

1. Patient Care / Caregiver Engagement 

2. Nursing Home / Extended Care Facility and Home Health Venues 

3. Inpatient / Hospital Venue, Nursing and Pharmacy 

4. Ambulatory Primary Care Physician (PCP) Office Venue 

9ŀŎƘ ƎǊƻǳǇΩǎ participants, focus, findings and recommendations follow. Source materials, prototypes 

and recordings are archived on the Hackathon GitHub site. Judging of the teams occurred with four 

criteria:  Problem Definition, Level of Innovation, Team Cohesiveness and Potential Impact to the Health 

of Connecticut. 

                                                           
 

B One participant noted that first year residents in their state cannot access the PDMP.  They must have 
an attending physician grant access. Though not an issue in Connecticut, it is included to remind the 
reader of the potential unintended consequences of local / state regulations. 
 

https://github.com/aims-cdas/medrec-hackathon-2019
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Patient / Caregiver Engagement 
 

Participants:  Robert Hausam, Marinka Natale, John DeStefano, Jason Cory Brunson, Sandra Czunas, 

Sarju Shah, Pat Carroll, Dong-Guk Shin, Rick Munger, Alejandro Gonzalez-Restrepo, Nathaniel Rickles and 

Riddhi Doshi (facilitator). 

Focus: Revolutionizing Med Rec Solution:  MEDME 

Findings and Recommendations:  

Problem Statement (patient perspective) 

¶ Nƻǘ ƘŀǾƛƴƎ ǘƘŜ ǇŀǘƛŜƴǘΩǎ current list of medications across multiple physicians, providers and 

health systems 

¶ [ŀŎƪ ƻŦ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǿƘȅ ǘƘŜȅ ŀǊŜ ǘŀƪƛƴƎ ŀ ǇŀǊǘƛŎǳƭŀǊ ƳŜŘƛŎŀǘƛƻƴ όƛΦŜΦ άƛƴŘƛŎŀǘƛƻƴόǎύέύ 

¶ Truth is always changing (i.e. tracking changes) 

¶ No easy way to communicate questions/concerns in a timely manner 

o Side effects 

o Duplicates 

o Etc. 

¶ Difficult to access and interpret information for all populations (including those with 

vulnerabilities and disparities) 

¶ Challenges as we incorporate and adopt tools and technology into healthcare delivery. 

Problem Statement (health professional perspective) 

¶ Some health professionals cannot access the indication (e.g. context and need) for each 

medication for a variety of reasons. For example, not all clinical (EHRs) and pharmacy 

information systems consistently enable, require or display indication fields. 

¶ Even when prescriber includes an initial indication for a medication, downstream care 

providers may be unable to view the relevant indication or diagnosis. 

¶ Data needs to be pulled from multiple providers and sources without gaps. 

¶ Limited information on over-the-counter (OTC) drug, supplements and herbals that patients 

are taking. 

¶ Prescriber does not have easy access to formulary or cost. 

¶ Pharmacist uninformed to reason for many prescriptions (i.e. diagnosis / indication). 

 
Major Features of their Solution 

¶ Linked to an integrated database. 

¶ Enable database access to multiple parties. 

¶ Leverage workflow that already exists. 

o Provider includes an indication / relevant diagnosis to the initial electronic 

prescription from the electronic health record. 
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o Allow easy linking from within the EHR between diagnoses and ePrescribing to ease 

ǇƘȅǎƛŎƛŀƴΩǎκǇǊŜǎŎǊƛōŜǊΩǎ Řŀǘŀ ŜƴǘǊȅ ōǳǊŘŜƴΦ 

¶ Allow patient to provide feedback on any medication. 

The team presented the following details on their proposed solution. 

Proposed Solution Schema: 

 

 Definitions and Descriptions of above diagram: 

¶ Diag/Eval: During evaluation, physician provides a diagnosis / indication for each new 

medication as a byproduct of documenting the encounter. 

o Dx Pre-Populate Rx Request:  Integration allows documentation and electronic 

prescribing to share the diagnosis or indication rather than requiring dual entry. 

¶ PDMP is the existing database for controlled substances within the state.  (PDMP = 

Prescription Drug Monitoring Program) 

¶ SureScripts: SureScripts provides the network and management of electronic prescribing 

communications between providers (through apps and EHRs) and dispensing pharmacies, as 

well as with pharmacy benefit managers (PBMs).  SureScripts compiles an electronic 

medication history from these various sources. 

¶ HIE:  Refers to the Health Information Exchange for the State of Connecticut. 

¶ FHIR DB & API: Refers to a central database connecting and compiling medication lists for 

each patient using FHIR (see Technology Background). 

¶ Patient MedRec App:  Refers to a web-based application that would allow patients to view, 

manage and comment on their current list of medications. 

¶ Rx Request & Diagnosis Code: As a pharmacy receives a new prescription request, the 

indication or diagnosis code would be associated to that new prescription. 

Proposed data 

schema for 

integrating multiple 

patient data 

sources.  The 

diagram 

demonstrates 

communication 

across multiple 

systems, including 

a patient-facing 

application. 
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Discussion: The central database would coordinate communications across the multiple data 

sources and provide transparency for all users on both indications for each medication as well as 

ǇŀǘƛŜƴǘΩǎ ŎƻƳƳŜƴǘǎΦ The database could be a FHIR server with an interface or a FHIR interface.  

Would need to be a record locator involved to match the patient to the pertinent records using 

a master data management solution or other tool for patient matching 

User Interface for the Patient Application: 

 

The above mock up demonstrates how a patient-facing application can provide an active list of 

medications and their indications / diagnoses as well as allergies.  The application would include 

reminders of when to take medications.  The patient could also comment on each medication. 

The screen above on the right indicates an example of a graphical user interface to help 

minimize healthcare literacy challenges. 

The mock up below demonstrates a Patient Summary with Reason for each med (first column), 

details of each med (e.g. instructions), (second column) and status (Active, On Hold, or 

Discontinued), (third column): 
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Every stakeholder from patient, physician, pharmacist and beyond would benefit from seeing 

clear reasons for each medication.  This would facilitate medical decision-making and safer 

ƳŜŘƛŎŀǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘ ŀǎ ŜǾŜǊȅƻƴŜ ƛǎ άƻƴ ǘƘŜ ǎŀƳŜ ǇŀƎŜέ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ƭƛǎǘ ƻŦ ƳŜŘƛŎŀǘƛƻƴǎΦ 

Data Flow: In order to produce a working prototype at the Hackathon, the group used FHIR to 

communicate between the physician EMR and the pharmacy information systems.  The group 

indicated the importance of leveraging multiple sources of patient medication lists with 

agreement on indications.  They included the ability to print a patient summary which included 

indications on the medications.
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Data Flow example: 

 

 

Within the two-day Hackathon, the Patient/ Caregiver Engagement group was able to 

successfully pull information from multiple sources and display them in a list as shown in the 

following two screen shots (below).  All while showing the information within two different 

workflows. 

Hackathon Prototype: 
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Feasibility of Prototype: 

The group validated that the data pull can be successful. They felt future efforts would address 

further integration of more complete information on each medication into the appropriate 

workflow of each user to enhance adoption.  

The group summarized their Usability Principles: 

¶ Use the language of the users. 

¶ Match άsystem and the worldέ ōȅ ŀǾƻƛŘƛƴƎ local or proprietary notations. 

¶ Users are in control of their medication list. 

¶ Prototype application can access this database and interact and update in real time  

¶ Prototype is using FHIR standards, FHIR server, and FHIR interface ς pulling information 

from two FHIR servers and creating unified view  

¶ User interface 

o Captures active drugs and allergies summary 

o Includes patient summary (reason, medication, details, status, reason)  

 

 

 

 

 

 

 

 

 

 

Key insights of this group: 

¶ To effectively do medication reconciliation, the indication / reason for each prescription is 

currently missing and if visible would improve the process. 

¶ The patient with the app and/or printed list can take an active role in validating what they are 

really taking and why. 

¶ Pharmacist benefits when the indication for each med is included. 

¶ When a list exists, a home health person can search the house to see if it is really being taken. 
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Extended Care Facilities and Home Health 
 

Participants:  Jake Star, Vimal Bhat, Jennifer Boehne, Christopher Merrick, John Schnyder, Joe Anderson, 

Brady Hecht and Sean Jeffery (facilitator). 

Focus: The process for a home care nurse to create a true and accurate medication list as a patient 

returns home from a post-hospital discharge. Any discrepancies identified need to be communicated 

with the appropriate prescriber, who then needs to acknowledge receipt of the discrepancies and follow 

up with the patient. 

Findings and Recommendations: 

The following represents the process that a home care nurse typical follows on the first home 

visit. 

1. Home care nurses currently receive paper records from the hospital following discharge. 

2. ¢ƘŜȅ ǘŀƪŜ ǘƘŜǎŜ ǇŀǇŜǊ ǊŜŎƻǊŘǎ ŀƴŘ ǘƘŜƛǊ ƭŀǇǘƻǇ ǘƻ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƘƻƳŜΦ 

3. Reconciliation occurs in the home and consists of using these lists along with medications in 

the home that the patient has confirmed they are currently taking. 

4. Nurse creates a new medication list using these various sources. 

5. Then nurse creates a list of discrepancies and sends them to the appropriate physician(s) via 

fax. 

6. The physician(s) needs to respond back that they received the discrepancy list and this 

provides an audit trail. 

7. Issues: 

a. The paper records sent with the patient at discharge are one snap shot in time and 

ŘƻƴΩǘ ǇǊƻǾƛŘŜ ŀƴȅ ƘƛǎǘƻǊƛŎŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ƳŜŘƛŎŀǘƛƻƴǎ ǘƘŜ ǇŀǘƛŜƴǘ ǿŀǎ ƻƴ ǇǊƛƻǊ 

to discharge. 

b. Home health nurses may find medications (OTC, vitamins, supplements, etc.) in the 

home that are not on the paper records (See photo below.). 

c. The patient may not have picked up Discharge Medications.  Therefore these new 

medications may be absent during the reconciliation process. 
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Recommended Solution:   

¶ Use FHIR to populate an electronic form to help facilitate medication reconciliation 

¶ Leverage a variety of sources of medication information such as (medication dispensing, 

medication claims, medication history, PDMP, expanded PDMP, and/or national PDMP) to 

create a transaction ledger 

o The information in this transaction ledger could be filtered and/or customized based 

on the end-users needs (Examples: comprehensive view, discrepancy view, 

hypertension medication view, historical view for prior authorization) 

Workflow: Create a central medication list. 

Scenario:  The home care nurse makes a home visit.  The nurse attempts to reconcile the care 

plan from the discharge paperwork from the hospital.  The nurse requests the electronic 

continuity of care document (CCDA) and the medication list from the HIE. The FHIR resources 

call up a medication list from the new enhanced PDMP via the HIE: 

Example of how during a 

home visit, a healthcare 

professional can discover 

prescriptions, over the 

counter medications and 

supplements that have 

never been reconciled. 

Photo Credit: Sean Jeffery, 

PharmD 
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The HIE displays the following list of medications and instructions. 

 

The nurse notes several discrepancies: 

 

Paracetamol (acetaminophen) is an over the counter medication, which the patient is no longer 

taking. In addition to the two noted above, two others exist.  Current state is that the nurse 

writes up a report to the supervising physician and later faxes it ǘƻ ǘƘŜ ǇƘȅǎƛŎƛŀƴΩǎ ƻŦŦƛŎŜΦ   








































































































